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County/City

__ Emergency Operations Center

= County/City Staff in the EOC
= City/County Policy Group
* Provided EOC Policy Guidance

= Focus - Evacuation
Communication, Media, Public
Communication

* Incident Command manages fire
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One County Response with

_ Statewide & Local Partnershlgs

American

United Way
Red Cross of Northern Arizona
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Flood Control District
Mitigation Experience




Flood Control District Experience
Applied to Museum Flood Response

= Schultz Fire and Flood Mitigation (2010 - 2015)
= Over $50 million in response & mitigation costs

= Slide Fire and Flood Mitigation (2014)
= Over $700,000 in response & mitigation costs

* North Schultz Flood (2018 - 2019)
= About $2 million in response & mitigation costs

* Museum Fire and Flood Mitigation (2019)
= $1.8 million in response & mitigation costs

Top Flood Risk Assessment Team
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Museum Fire =
. Serious Flood Risk

= Burned 1,961 acres

= Impacted the Spruce Avenue
Watershed

= 52% of the watershed burned

= Of the total area burned, 53%
burned severely and moderately
= hydrophobic soils

: Much of the area is steep slopes




Museum Fire Flood Impacts

= Spruce Ave. Watershed flows through
two rural developments in the County
and three neighborhoods in the City of
Flagstaff affecting over 400 homes and
approximately 50 businesses

= Total property valuation is
$303,000,000

COUNTY ARIZONA _11.
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Science-Based Approach to

__ Flood Mitigation _

= FEMA funded study identified
Spruce Ave. Watershed at high risk
for post-wildfire flooding

= Within 24 hours of the fire’s ignition,
FCD worked with JE Fuller to update
flood model using the best science
available

= Within 48 hours we understood
hazards and developed the
emergency flood mitigation
measures plan

= The plan was implemented
beginning with the most hazardous
area and addressed the type and
level of hazard in each area

P COUNTY ARIZONA b
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Flood Mitigation Overview

= Mitigation began with assessments of high risk
properties by County and City staff persons and private
engineers to determine mitigation strategies, where
feasible

* Flood mitigation measures included sand bags and
concrete & water barriers to mitigate impacts

= Sighed Cooperator Agreements (CA) required for the
installation of all flood mitigation measures

= Cleared channels of vegetation and removed debris
om flood paths

2 COCONINO I I
P COUNTY ARIZONA o




Flood Mitigation: Barriers




Sandbags
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Vegetation Removal
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Vegetation Removal

Miles Cleared:

Spruce Ave Wash
Open Channel

= 1.3 mi - Open Channels
= 1.2 mi - Public Utility Alleys
= 1.0 mi - Utility Easements "™

Easement

- s _Seco_ndary
Open ‘
Channel |

Public |

{Utility
"Johnson" 7 |Alleys
Open
Channel
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Mitigating Flood Debris
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Utilities Protection



Museum Flood Mitigation

I

= Mitigated over 400 homes and

about 35 businesses in just over
two weeks

= 6,600 feet of concrete & water ., BEGOSONINO
barriers s X P
= Over 600,000 sand bags | T =
= 3.5 miles of debris & vegetation SANDBAGS — " -
removal 6.600 S
9

linear feet of barriers
|IIII|IIII|IIII|IIII|IIII|

= 15 Community Meetings

= Established Flood Monitoring
System

= FCD Cost = $1.8 Million
= City Cost = $765,000

IN JUST OVER

TWO
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The Power of Partnerships

ARIZONA
CONSERVATION

United Way
of Northern Arizona

COCONINO

mm COUNTY ARIZONA
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The Power of Partnerships
WOODSON o

ENGINEERING & SURVEYING
——

RUMCO

= .

7
MNY CONSTRUCTION®®

Natural
Channel
Design

Inc.

KLUS

KINNEY CONSTRUCTION SERVICES

Mogollon.
GINEERIN g

VEYING

Civil Engineering,
Land Surveying
& Large Format
Reprographics

Shephard 4 \Wesnitzer. Inc.

Peak®&

ENGINEERING, INC.

JE FULLER
An Employee-Owned Company

PEAKS AUDIO

——productions —
hydrology - geomorphology

ﬁ- COUNTYARIZONA
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Communications &
Outreach Efforts




ommunity Meetings

= 15 Community Meetings




Museum Fire Flood Area Webpage

www.coconino.az.gov/MuseumFire/FloodArea

Sign Up for Emergency
Notifications!

Sandbag Information
What to Do After a Flood
Food Safety After a Flood

Water Diversion: Important
Information

Flood Risk Maps

Flood Insurance Information

ermrers . Cegarimanss (53

Museum Fire & Flood Area

What's News...

Museum Fire closure area to be reduced Friday
Fo =

iz e ciosure for the Museum Fire o

Museum Flood Area Emergency Alert  Museum

rea: Frequently Proceso de alerta de emergencia de

Process Asked Q drea

e WA LS I WA ] AR

Museum Fire Scar: Raln Gauge Data
& Map

Preliminary Museum Fire Flood Risk
Map

N N
NATIONAL FLOOD
INSURANCE PROGRAM

Museum Fire Scar Weather info. Socla

tATy

| Media & Important Links
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http://www.coconino.az.gov/MuseumFire/FloodArea

Information Materials
(English & Spanish)

COCONINO PROCESO DE ALERTA DE EMERGENCIA DEL AREA DE INUNDACION DEL MUSEO
COUNTYARIZONA
FLOOD CONTROL DISTRICT

MBRAL DE LLUVIA

Weather Forecasts:
http://www weather.gov/flagstaff

:COCONIN& MUSEUM FLOOD AREA EMERGENCY ALERT PROCESS

OUN | YARIZO!
FLOOD CONTROL DISTRICT

RAINFALL THRESHOLDS

FLOOD
WARNING

i AFlood Warning s issued when
flooding is happening or will
happen soon. Some roads will
be flooded. o TV, follow
weathergov and be ready to seek

FLOOD
WATCH

enviara de emergencia para i i ndo los

Coconino County will Issue Emergency Notifications for flash flooding when the rain
gauges installed on the Museum Fire bum area reach a certain level or threshold

Huvia medidos en pu\;aaas, Cuando se akanza un ivel especifico de lluvia, 5o emitis una Notificacion

Threshold #1

Umbral #1 RAINFALL GAUGE THRESHOLD #1

When this threshold is reached, the Faod
Uirector will alert the Lmergency Operations
Center, City and County oflicials and activale

UMBRAL DEL INDICADOR DE LLUVIA #1 QUE HACER EN UNA EMERGENCIA
DE INUNDACIONES

0.25 inches of
; de t fumivearios de a ciudad rainfall in 15
lluvia en 15 UL ey REFUGIO EN LUGAR Move to higher ground. higher gfound . personnel to monitar drainages and water g Yy
minutos Tmnkbrast o drsrafes y ¢ Bk da agik Siesta alaira libre, llegue & Never drive through flooded roads. i R s minutes flows e

Guando se skcance este umbral, ¢ Director de

0.25 pulgadas de I o et e O NOENTREN EN (05

DRENAJES!

RO NOT ENTER
DRAINAGES!

terreno alto o entre en su casa

Saber donde estan sus hijos y
UMBRAL DEL INDICADOR DE LLUVIA #2 | SRS
Cuandasesalvatva esle
siguiente:
SOLO se emitira una Alerta de

me
¢ RAINFALL GAUGE THRESHOLD #2 l::vm-‘ywrdlldml
When this threshald s reached, th are
et
+ An Emergency Notification Alert Will
LY Bo Issucd to M. Elden Estates

take action. be prepared.

No permita que los nifos

Netieacidn 04 Emargancinl Tnundacian, Hlame a1 Enable Wireless Emergency Alerts ar your welghbarisocd
eimmosew i [ ettt AVISO DE VIGILANCIA DE b R
 las redes soclales del condado y la Lisme al §:1-1 5clo para issued by he Nasional Weatber Senvice. this alert for . Fiden Estates

cludad publicarin esta alerta para b1 EMERGENCIAS

Cick on “Txtreme theeais” aed “Severe
threats” under Settings.

Elden Estates

RAINFALL GAUGE THRESHOLD #3

INUNDACION INUNDACION |

Un Aviso de Inundacion es emitido Una Vigilancia'de Inundacion es emitida lappuns:
cuando la inundacion esta ocurriendo cuando una inundacion es ible. .
i SIGN-UP FOR . AnEmerg!

& ey

Cuando se alcanza este umbral, ocurre ko siguiente:
Se emitiré una Alerta de Netificacién de

ncy Notification Alert Will Bs Issusd

Registro para Ernergencia s toda ol dras de fnandscidn del 0 ha de ocurrir pronto. Algunas, % to the entire Museum Flood Area {Mt. Elden
& $ Museo (Mt Elden Estates, Paradise, Grandview 2 . CATCIEEREI P [nundaxias- Manténgase sintonizado a la radio'TV, EMERGENCY Estates, Paradise, Grandsiew, & Sunnyslde)
notificaciones ¢ 2 ySunnyside) inférmese a través de weather.gov y NOTIFICATIONS » &ll cell-phones in the area will get an
de emergencia! + Todos los teléfonos celulares de. Muévase a un lugar alto. esté listo para fmoverse aun lugar alto Emergency Notice (similar to an Amber Alert)

en caso de ser necesario. » County and City Social Media will post this alert
Nunca conduzca a trav

carreteras inundadas.

Emergency Notifications

lazona
ve(lhlran un aviso de emergencia (similar a una
alerta ambar}

las re«leﬁ soclales del condada y 1 cludai
publicaran esta alerta

Wwww.coconino.az.gov/museumfive/floodarea T o
Centro de Llamadas 928.213.2990

Aprenda mas en weather.goviflood.

Emergency Notifications

Coconino.az.gov/ready

@ Coconino.az.gov/ready | Www.coconino.az.gov/museumfire/floodarea Call Center 928.213.2990

tome accion esté preparado.

COCONINO COCONINO COCONINO
W GacoNINg coconNg COUNTYARZONA B OUNTY AHIZONA Eme[gem:v Notifications
FLOOD CONTROL DISTRICT FLOOD CONTROL DISTRICT FLOOD CONTROL DISTRICT FLOOD CONTROL DISTRICT ‘GN
Coconino.az.gov/ready
o] MUSEUM FLOOD RISK ADVISORY RIESGO DE LA INUNDACION DEL MUSEO CONSULTIVO: 27 Julio 2019
COCONINO July 27, 2018 " ) COCONINO
AT RN Propietarios de la zona de inundacion del museo debe tener en cuenta lo siguiente: RECURSOS EERACAREI,

Museum Flood Area Property Owners Must be Aware

» Bxstcunauort a l4rosas Itantes dol
of the Followi Distr

o cé Cartrol Ge Inzndaciones ce! c:":rdcdec ino condujo un andisis
a inundacidn craaca por & Incendic cel Musec y determing cue &l drea

Emergency Notifications

Coconino.az.gov/ready » There [sa strong likelinood of hazardous flash flooding s 3 result of the Museum Fire, The 55 on Tk o, AR pokiiate, Dobo ok b ot G
o Coconino County Fieod Contiol District has conducied = preliminery analysis of tre foed risk uas de inundacisn oueden craar cambios impradecibles, ko que pusse crear nuevss s P
crealed by the Museum Fire and determined thal the area shown on the magp is al sk for de inundasién
Pazardous fiash foeding. It must be oted that fiood waters can create unpredictsble changes. Carreo Electronico de Incendio
‘which can create new flood paths. » El Distrito de Control de esth medidas de Sitla Web Tncident e

mitigacién de inundaciones para reducir los impactos de I indachones rouRantes ot
Incendio del Museo. Estas medidas, fie e aplcaein Bl orser dtaak us 1w
N terrenos privados, slo se

Sitio Web el Condido
Sitlo Weh del Cladad: «

» The Flood Control District is implementing and has implemented flood mitigation measures B
to reduce floading impacts resulting from the Museum Fire. These measures, which were

Flagstaff City Websit
Coconina National Forest W cbs
Smake Outlo

it lot north of ‘

2625 N. King St (HHS)

Joel Mantalvo Little League Fleld]
the cormer of Spruce St & Pt

Avenue

implemented with the consent of affected property owners wherever they were located on
private land, will only handle the mare regular, smaller type storm events, not large storm
events, The measures implemented are based upon aur best available prelminary data The

flood m itigation measures belng implemanted are not a complete protection from FoSt-
wildfire flooding but implemented as emergency response measures,

* The Flood Control Di and occupants to take
Sukabja precalifons o mhigate foodirg |mpms e properties and themsalves
injury or loss of life due to flooding, The cesernation of what specic presautions are suftable
for your particular propery is your fesponsibity. You may wish to consult an engineer of your
choke

* The Flood Control it hom, the expected flood
area to purchase flood insurance. A separate ood ingurance policy through the National
Flood Insurance Program (NFIP) covers darmage to your home and belongings caused by
flooxding with a speciic cap on the amount of darages. Sundard hamecaners’ insura
NOT cover flood diamage. More information is available

aouiusay F

in the Museum Fload Risk Area there are formal and informal drainage channels.
Reslaems and others should NOT enter these flood channels nor allw cmldren or

For more information regarding Museum Flood Area Flood Mitigation and
please visit www.coconino.az FloodArea

manejardn oh svertos da lomonea da Togulares y més pequafos, ho 106 grandes
S e oL i s34 e b e e 2 o
prelim inares disponibles. Las med aplicando después de Ios incendios
forostales no es la suficionta protoccion on contra do la inundacién, solo es una
implementacion que se ha tomado como una medida rapida de emergencia.

» ElDistrito do Control do allenta atodos los ¥
ocupantes a tomar las precauciones necesarias para mitigar los impactos de mum‘h:icnn
o6 s propuadesy o wisw i nontrd Jesories o pldidas e vién detide

requeren p
wurasponsabifdad & ool e dese ik s tn RawUeTH

propiedad es

dllonta a oot e do

' €1 Dfomto do Contrl de
de per: Las polizas de
<egum S conira Inundaclance offaciies & ravea du ngmm Nacional de Segliro contra

bran dafios & su caza ics por inundacares con un
ore aipeciiEn st il da o E 4aiuto estinar para propatancs NG sbes os
un mas. Aformacion dsson e en

Wiy CocnIN az govluseumEirGiE odAre:

Dontro do Ia zona de riesgo do Inundacionos del Musoo hay canales do dronaje formales o

Para abtener mis informacion sobre Ia mitigacién y mitigacién de inundaciones en el drea de

Inundaciones del Museo, Visite www.coconino.az gov/iluseumFireiFloodArea

Sitia Web del Buque Nacion
Sitio Web del Iume

sildlug

Lot de f
King, 81

el Montalse Little League Fickd
en In esquina de Spruce St & 1]
Avenoe

may enter the y little or no notice. informales. Los residentes y otros NO deben entrar an estos canales de inundacidn ni permitic
que los nifios © mascotas en estos canales. Las inundaciones pueden entrar en los
> Please review the map {back side of this sheet) of the Museum Flaod Risk Area. This map vecindarios con muy poco o ningiin aviso. facebook
is based on information available as of July 26, 2019. llixArchulefu(Snunish) United
ot p— Por favor, fevise ol mapa (en ol reverso de esta hoja) de 1a zona de rlesgo de Inundaciones del 4 By Way
Text Maglircfund to ‘The important information in this Notice is provided to Museum Flood Area property owners Museo. Este mapa se basa en la informacion disponible a partir del 26 de julio de 2019, CavominoCounty
41444 10 domule S0 that they can take sultable precautions to protect themselves and their properties. This - " . " - " ‘uconingCounty : Text flagfivefand to
i Notice i intended 1o comply with ARS 48.3603 (2. La informacién importante de este Aviso se proparciona a los propistarios de la zana de : @CityolFlngstatt 4144 1o donace
Text volunieernon to inundacion del Museo para que puedan tomar las precauciones adecuadas para protegerse a S — 5
o solumicer sl mismos y a sus propledades. Esto Aviso ostd destinado a cumplir con ARS 48-3603 (J). s CocnniadNE i ettt

G USForescServiceCacontiio
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FLOOD CONTROL DISTRICT

Recent Communication
to Residents & Property Owners

s COCONINO

Vi COUNTYARIZONA
Mo oG FLOOD CONTROL DISTRICT

Para Espafiol, ver atrés

October 29, 2019
Dear Museum Flood Area Resicent,

On behalf of the Caconine County Fiood Control District (FCD) and the City of Flagstaff (City), we
would like to again thank you and your newghbors for your cooperation and community spirit durmg
the Museum Fire. and especially curing instaliaion of emergency flood mitigation measures in your
neighbornood. More than 600,000 sandbags and 6 600 linear feet of barmiers were installed
throughout the Museum Floed area by the FCO's team in just over two weeks. This was a
monumental undertaking, one which weuld have been impossible without your support

Agwe move from the criest monsoon season on recold inte autumn, we want to provide you with a
brief update regarding the importance of keeping these emergency flood mitigation measures in place
as well as some possible kong-term on-forest fod mitigation projects that are underway or being
considered for the Museum Flood area. Please note that, for the reasons outlined below. the FCD
and City strongly recommend keeping your flood mitigation in place through the 2020

monsoon season.

Emergency Flood Mitigation Measures

First and foremost. it's very important to understand that the threat of flooding is real and that your
property wil remain at high risk for post-wildfie floading for several years. Atthough we sre fortunate
to have not experiencad any flooding this summer. itis equally important to note that the National
Weather Service classified the 2019 monsoon sezson as the driest since record keeping began in
1898 (as recorded at the Flagstaff Aimort). The San Francisco Peaks area received only abaut 20
percent of its normal rainfall smount during this mensoon season. The Museum Fire Burn Scar
recaived only about 2.5 — 3.7 inches of rainfall during the 2019 monsoon season, which i about 35
percent of nommal menscen preciptation. In addition, ranfall that did fall on the burn scar was light to
moderate in character and therefore did not create signficant post-wldfire flooding downstream.

Given this very dry monscan season, some residents might wonder if they need to keep their
emergency fload mitigation measures in place. They should. Those considering remeoving their
measures also need to consider the follawing

< Because of the historically dry 2018 monsoon season, the flood mitigation measures in your
neighborhood were rot tested against anything close to normal rainfall conditions.

4 The placement of fooc mitigation in your neighborhood was based on science and the lessons
leamed from the Schultz and Slide fires. The science included a previously conducted FENA,
funced County-wide post-wikifire flood risk study, which created a iooc model for the Spruce
Avenue watershed (the watershed impacted by the Museum Fire). This watershed was icentified

s COCONINO

Vamm COUNTYARIZONA
Mesoum Flood Avea FLOOD CONTROL DISTRICT

20 de cctubee 2019

Estivadera resicknle en =l drza de immdacién del lnvendio Museo,

Ennwmbae del Distrlo de Conirol de nuadacivnes del Conduc de Coconine ¥ La Cludad de Flagstalll nos
gusturie agradecele de nuevo o usted ¥ o sis vednes POT sU cueps: widn ¥ espinitu conritinio duranle <L

el Musea, ¥ espralients duante L inslal zracion conlra in 5 emsul
Tucron inslaludas on el drea de
 dus semunus. Estu fus un

Anedids que nes adentratues en el otofio von L seca temperada de 5
utia ey aclualizaciin sce de Lo impertasca del mantens wedidas de mitigacic
alvnus d Las sulucivress que estin en oarcha o yue sslinsiend cousickracks par

el Museo areu de

inuzduciin
“Temp en cusnlis ue, pos Los Tuzmss exp o o ado ¥
la Ciudad i il c su milipacién Je i i de arcna) on su
lugar duranic kx de 2020.

Medidas de Miligacion de i de Emergencia

primer hugar, es muy smportante entender que la amensza de in propecad
parmaneeen <n alta s de inuncacion daspus :
la sucrte de no haber experimentado mnguns immdacion alments impoTtante Tecordar g
Servicio Victaarelagico Nacional elasificd Is temporada de monzones 2019 come <) més sceo desde qus

comanza ol registta an 1898 {eamo s regista en ol Acropuerto de Flagatafh

=0 421 Pico de Sen Franciseo recibia salo alrededar 2 20 por ciznta d: s cantidad normal de
duante esta temporach de manzanes. La cicaniz de queradirs de fit red,

migadas e i dsranre a remporada de monzanes 2019, que & alredador del 35 por ciento de la
precipitacian nermal del manzan. Ademas, Tas precipitacianss qnz cay e I cicatriz da quemaduras eran

de caricrer ligeroa modarado v, por 1o tanta, o erearon naz imindacian signi fic:
Aunque esta femporada de monzones muy seco, algunos podrian st
sus medidas de de de emergencia en su lugar. Deberian.
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2019 “Non-Soon”

= Threat of flooding is real properties will remain at high risk for
post-wildfire flooding for several years

= The National Weather Service classified the 2019 monsoon
season as the driest since record keeping began in 1898 (as
recorded at the Flagstaff Airport).

= The San Francisco Peaks area received only about 20 percent
of its normal rainfall amount during this monsoon season.

= The Museum Fire Burn Scar received only about 2.5 - 3.7
inches of rainfall during the 2019 monsoon season, which is
about 35 percent of normal monsoon precipitation.

= Rainfall that did fall on the burn scar was light to moderate in
character and therefore did not create significant post-wildfire
flooding downstream.

ﬁCOCONINO I I
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Flood Mitigation
Recommendations

= The FCD and City strongly recommend keeping

your flood mitigation in place through the 2020
monsoon season

= We do not yet know how winter snow or spring
rain runoff potential impacts... a rain-on-show

event could cause very serious flooding in the
Museum Flood Area.

ﬁ_COCONINO I I
yamm COUNTY ARIZONA
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Flood Mitigation Recommendations

= Removal of any section of mitigation from an
individual property may compromise the
effectiveness of this system and could result in
adverse flooding effects to adjacent properties - the
private property owner can be held responsible for
any damage

= The City team is working to create a modified show
removal operations strategy that will help to
minimize the impact of installed mitigation on snow
removal operations. The County is committed to
assisting the City with those operations if needed.

2 COCONINO I I
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Keep your Sand Bags!

= Please Do Not Dispose of Your Sandbags!

= Disposal of sandbags is owner’s responsibility.

= Sandbags cannot be put in City trash cans or
placed curbside for City bulk pickup.

= Sandbags can be taken to the Cinder Lake
Landfill or if they are in good shape, returned to
the sandbag station at 2625 N. King Street.

= Protect Your Sandbags! Cover them with plastic

ﬁ_COCONINO I I
yamm COUNTY ARIZONA
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Going Forward:
Long-Term Mitigation




n-Forest Measures

= FCD secured USFS
grant to construct on-
forest measures

= FCD working with large
private property owner
and NRCS to potentially
construct similar
measures on private

amm COUNTY ARIZONA a4




Linda Vista Culvert
Emergency Protective Measures

= Location: Just north of the Cedar Safeway on E. Linda
Vista Dr. between N. Paradise Rd. and south of N.
Adrianne Way at the E. Linda Vista Dr. and the Spruce
Ave. Wash drainage crossing

= Rationale: The Spruce Avenue Wash Watershed
conditions drastically changing as a result of the
Museum Fire and the existing stormwater inlet capacity
being undersized for the conditions of the altered

ﬁ_COCONINO I I
yamm COUNTY ARIZONA
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Linda Vista Culvert
Emergency Protective Measures

= Goal: This project will increase the capacity of the culvert
at Linda Vista Drive and the Spruce Avenue Wash
allowing more stormwater through the City stormwater
infrastructure and reducing the amount of stormwater
on City roadways.

= Status: City is currently reviewing the 95% phase of the
Design & Construction of the culvert is planned for early
December
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Continuing Vigilance

= Continue Flood Monitoring

= Communication slated for June 2020 in
preparation for 2020 Monsoon Season

= Questions or concerns - email:
museumfloodinfo@coconino.az.gov
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